The price and income elasticities of demand have been used by ethologists to estimate motivational strength. The consumer surplus is an alternative measure of motivation, deriving from microeconomic theory. We made a theoretical assessment of the validity and versatility of these indices. Two factors are expected to compromise the internal validity (veracity) of the elasticity of demand indices: failure to take into account the amount that an animal is required to pay to maintain some level of consumption; and a tendency to confuse its readiness to defend a preferred consumption level with a propensity to become satiated. A third factor, expected to compromise the external validity (usefulness) of these indices, is the unrealistic assumption that a single value can be assigned to each resource. None of these problems applies to the consumer surplus index. One further factor, expected to compromise the internal validity of both the consumer surplus and price elasticity indices, is their failure to account for the effects that income has upon consumption. Overall, we conclude that the consumer surplus should be more valid, both internally and externally, than the price elasticity index. The consumer surplus should also be more externally valid than the income elasticity index, but it is unclear, on balance, which of these indices is the more internally valid. Finally, we show that both elasticity indices are considerably less versatile than the consumer surplus, owing to the assumption that a single value can be assigned to each resource. In applied ethology, the measurement of motivational strength is important for assessing the welfare of captive animals. If an animal is strongly motivated to obtain a resource or to perform an activity, but the captive environment does not permit her to do so, then she will suffer in such an environment (Dawkins 1983a (Dawkins , 1988 (Dawkins , 1990 . (We use the term 'resource' hereafter to refer either to a commodity, or to the opportunity to perform an activity.)
Motivation cannot be measured directly. Rather, it must be inferred from behaviour or physiology. Obtaining estimates of motivational strength is therefore a two-step process. First, some kind of response must be measured. For behavioural responses, this is often done by means of a preference test, which is the method this paper is concerned with. Then the observed response must be interpreted, by means of a rule or formula, termed here an 'index of motivational strength'.
The simplest preference tests are designed to establish whether a preference or motivation exists, but give little indication of its strength (Duncan 1978 (Duncan , 1992 . They compare resources that satisfy the same motivation to different extents. The resource that is consumed in a larger quantity (e.g. Hughes 1975; Dawkins 1977 Dawkins , 1978 Dawkins , 1981 , or on which the subject spends more time, effort or some other currency (e.g. Hughes & Black 1973; Dawkins 1977 Dawkins , 1981 Baldwin & Start 1981 , 1985 Dawkins & Beardsley 1986; Nicol 1986; Lagadic & Faure 1987; Blom et al. 1995; Manser et al. 1995; van de Weerd et al. 1998; Harri et al. 2001) , is said to be preferred.
To estimate motivational strength, the most important modification to the experimental procedure consists of comparing resources that satisfy different motivational systems. An animal can be said to be strongly motivated to obtain a resource only if her motivation is comparable with that for a commodity that satisfies a different motivational system and whose importance is not in question (Dawkins 1980 
